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^. Tg*$o\)x) z\}^-a>}^ ^cfl<a^>6fl 5a°H, -SM #^^^> # 

xfl HL^ zi Fe, Co, Ni, Rh, Pd, Pt , Cu, Ag, Au, Zn 3l Cd f^H 

av^^^-^^. 5>7lM- sHrt}. 

[Eflst] 

£ 1 
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1020030010383 #^ <H*}: 2003/3/8 

•g^.*!^ 7fl^.B-g- {Catalyst for cathode of fuel cell} 

^ SZtt <$£-&x]^, A>-g-H|^ #*fl^ nj-ej- PEM (polymer 

electrolyte membrane, JL&*\ ^i 1 ") , (phosphoric acid) ^ , -g-g-^ 

-tr'S (molten carbonate) H eM , Jl^]^>S|-# (solid oxide) ^ f *r 
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1020030010383 #4 44: 2003/3/8 

<5> £^44^ 4^^4 tfltt ^444 44, ^S7M7l» ^44 ^ 

±^7}^S, 4444 ^ °fl^2=4 ^^Rr 4^7114^4, 7l^fl EE^r 44 444 <g 

« 43 4^=4 *#*Hr ^S^^f^l JBE^r tfl^-7fl^^^S 444 ^ 44. 
<6> 4S44 ^7> 4344*4^-44 (direct methanol fuel cell 

: DMFC) 44. DMFC4 91°]*] , 443-°^ ^-§-4, iE^r 44*4 #4 ^#4 

7> oflicS.61) ^44. DMF(4r, 4444711- ^.£3. 44 <&<Lv\, 4^4 4^4 -g-o] 
44 4^4, ^S^lS) 444 ^ ^44 -fc^Sj- 7>^44 7 >4 ^ f4f4 ^ 
<£44 &4. 

<7> DMFC4 471444 4*44 ^^7} 43-4^7 ofltH. oV-g^, ^^o]^-jz|. aJ-^. 
4 444 44 = t^AS ^444, 4*4^8: 4*4 ^4. 

<8> 0fli .C tij-O. . CH3 Q H + _^ g H+ + g ^ + C()2 

<9> = 4* : 1.5 0 2 + 6 H + + 6 e" -> 3 H 2 0 

<io> ^ ti>-g- : C h 3 oh + 1.5 0 2 -> 2 H 2 0 + C0 2 

<u> ^-7) 4*44 444 44 4"4, °flii=oll4^ 44*4 #4 4*44 4444 
^, 67fl4 ^i4£- ^ 6 7fl4 447f 4444. ^44 ^4**, 4^=4 4 
°H1 444tt ^4*4:e44*II44* 44 s. 44, 4*44. 7fli^44 

* "r^4*. 44-4S* *4 4^4 44 £ 4^7} 4*44 #4 4444. DMFC 4 
44 4** 44*4 4^7> 4*44 1-4 °1 444^1- 444tt 44^, 4 444 
4 44*4 4^14 4 44* 4444 444=4 44444s. 4444. 444 4* 

* #4444 444, 4^=4 711^^-4^ #44 ^444. 
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£M ol^tbcf. ole^l Dfl^ £L5.i_^ ( cross-over )e} tr*}. 

*\<L3, DMFC^l ?fl^^)^r «B^-#Dfl 7 > A}-g-s^cil, ^^fl^ ^S] ^)«}-§- 

#3- ^^lAl^Jcf. 33. ^^.w^ *im^gr 7lli:ElolH a> 

21-^1^, °H ^-Sr DMFC^ -S^fr ^*}7ll ^*>^cf. 
<14> o}e^ -g-*H^ *M*>7) ^<5H, ^l^o) h^h ^ sa ^°l£r*l 

<15> ^S^fe, ^ol^-g- i^-^ ^i^ellolMs}-t|-#^ o] =-o^^l ^nfl7> X2) 

^6,245,70731011 7l\mo) 014. 

^o^ojcr. ^r^M, ^Efl°ll 7M€ DMFC^l *fl2: «o v ^4 -§-°l*r7fl ^SJH^r, 

<17> 9\ 7fl4i=-§- ^^-8: A>-g-tr ^S^^, nl^-m^ *fl6, 165,635 

^°11 711^1^ Pt-Rh-Fe ^15,126,216^^1 7lH^ Pt-Cr-Cu ^g"#*fl , 
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1020030010383 #^ 2003/3/8 

nl^-s.^ ^15,079,107^^1 7flAl^ Pt-Ni-Co ^-^fls}. Pt-Cr-Co ^##«fl , 
^14,716,087^^1 7flAl^ Pt-Cu ^^*fl, ^14,677,092^011 7^X\Q Pt-Cr-Co ^ 

##nflP4. Pt-V-Co W^r*fl, *1^*1 ^14,447,506S<>11 7flA]^ Pt-Co-Cr ¥°1 

<is> ole^ ^--g-^nfl^., oia>o. A}-g-^ PAFC°4 711^^-g- #pfloH, 

^(acid) Sb3°1M ^^UV-g-g- ^$\X\7)7] l#-5}Cr\ 7 fl ^ *M jl , ^ 

<19> ^^MtiV-g-^ &o_&*\ ^^S^-gr^ ^uflog^ 

<20> M. «v^^. AV^^tiV-g-^^- ^o.TgA-1 ^ej-^-AVsJ-tiV^^^ ^-o. ^nflcy^s. 

<22> ^l^Rr «?!.§. 3**1^ TAd^E.* ^Pfl^^Hl 9X°]*\, ^"71 #nfl<y^l- # 

*)1 Stt ^ s^^, Fe, Co, Ni, Rh, Pd, Pt, Cu, Ag, Au, Zn ^ Cd f^H 

3fe 27fl o^o} ^ # ^-o.^ ^-^^o. ^-71 ^^-^ aJj^-iLuf ^ 
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<23> ^7l^£^# *H7l^o] tg^^M 5U^r #*fl; ^ 

#7] #*fl2} 71^ ifl6fl -g-AVEH ol^ ^ofl a).= ^ufl^r* 1*^, o^^jo] 

<25> DMFC^] 7fldlJ=-g- #nfl7]- 7]-^o> $ JL;go_ j) ^o. pfl^^WV-g-^ , ii) ^ a> 

<26> ^^AV^tiV^, n}*] pH^(CH 3 0H)o1 #n|]ol^ K ^o\] ^3}-*! ^ C^S} ^ 

<27> CH3OH ^CH 3 0 + H + +e" CH 2 0 +2H+ +2e~ -^CHO + 3H + + 3e" 
<28> ^ co +4H + + 4e - (1) 

<29> ^-71 «H-^(l)°lH -ir^^lfe CH3O2I M^Tll^ $ SLS. <£e|^ 5UtHM. 

Mavrikakis and M. A. Barteau, J. of Molecular Catalysis A, 131, 135 (1998) &2i] . 
CH3O2I ^r^-8r£^ ^nflo]7>^ £^-Afl7H HH]*>J1 ^fl^r^r ^^9}9] ^ig 

M)7}<*\] ^wl^ltpcftM.A. Barteau, Catal. Lett. 8, 175 (1991) ^2:]. 

<30> ^nflo]7>^ ^^^J^-g^l ^y) ^ *)H ^ CH 3 0^ -^^517}- ^o>o> ^}JL, vc\- 

*M- ^ 



18-8 



1020030010383 %^ 2003/3/8 

<3i> AV^^tiV-g-o] ^4. 

<32> 02(g) +4H + (a) + 4e" ^0 2 2 "(a) + 4H + (a) + 2e" -> 20 2 "(a) + 4H + (a) 

<33> 20H-(a) + 2H + (a) ^2H 2 0(a) -> 2H 2 0(g) (2) 

<34> # 7 ] ^(^Aj, (g)fe 7]^1^-Efl(gas phase)!- 44^:0. ( a )fe #ofl<y^ X 

^ #Efl (adsorbed phase)* 4^4. ^^h>-§-o] *v ^jo^l ^lH^r 

^ ^nfl^*}^ ^^171^ ^ ^ #4. o]^ ^T 3 floj7>7> ^ 

<36> ^ofl^ ^l^fe, Fe, Co, Ni, Rh, Pd, Pt, Cu, Ag, Au, Zn ^ Cd >5d 

<37> £ l^, Fe, Co, Ni, Rh, Pd, Pt, Cu, Ag, Au, Zn ^ Cd f^H 27fl^l ^ 

it 2^711 ^^nflog^ ^^b^ ^^t^, <9*>^*MI eTltV £ 

^t^i ^.a°)a. ^h, ^ -g-*}^ -t^-#Dfloi^ ^ 
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^^^i^r ^^oMKFCC : face centered cubic based) CuAu 
, ^ ^ #4i£] ^^£r "100" nil" 

sl^cf. £ H^r CuAu =?-2i2] "100" ^r^^H^KH binding energy) ^ 

^^^-oflH^KO binding energy)!- M-^^cf. 

^nflol^^ o. ^iflr^, Z]- ^o] AVc+ofl £7^ ^7}^ ^ ^-^nflol^ 

^ H-B^H, «-«#iL5. o)^o]^\ ^nflo^^l- ^Al^cf. ^ 

^"^fl^Rr ^^.g-O] ^^>Wl7> l:l olcf. 

£ 1<H1 ia]-^ £o] f ^-71 ^-^fl^M- q-^tfl^ % (point)^r, 

(A), (B) ^ (C)^ AJ| ^^<H1 #7] (A), (B) ^ (C) ^ofl ^*]*Rr ^ 

<3<3 (A)ofl 5a^r 3#£r, «]^-^ o.A>tl- ^^3* ^iL^ 

"Ht e ^V^tf^* 7}*\3L 3X7} nfl^cHl, aW^cf CH 3 0 ^r^S* 4 

^H, <33 (A)°fi ^*l*Rr «fl^ Dfl og^ y^ig. ^ ^^#2). 

^ (CHI M-bI-M- flfe. ^^8r, i|^iL4 ^ ^ ^ 

"fl-f 4£r 7>7)J1 017] "fl^fl, ^^q- CH3O -g-*fl£:S.-& 
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<42> cgc* (B)°fl 4^4 ^1±4 €" ^>^^-^2). ^iL4 4^ 

^* nfl^-ofl, CH 3 0 ^-Sfl^rS* ^£4 4 ^^tj- ^ 

^^47)^4 AV^^yj^g- 4^4. 444, <^<* (B)ofl 44*Rr ^g-^fl^Rr, 
afl^nflog^ B ]ZLig nfl t^^sl- 444^ , ZLofl 44 ^Hj-^S.^ 

0.44 4^. 4^°J-'£^ 4#*m ^ 5U4. <83 (BH1 4*14^=r ^#"1^ 

#^ 43- ^-^1^ ^ &4. 

<43> 4^. 4^4?fl^, #nfl^4 HL^r ^o]S_ zl ^ofl ^ ^^o. 

Cd ^ Au; Cd ^ Ag; Cd ^ Cu; Cd ^ Ni ; Cd ^ Pd; Cd ^ Pt; Zn ^ Au; Zn ^ Ag; Zn 

^ Cu; Zn ^ Ni; Zn ^ Pd; Zn ^ Pt; Cu ^ Pd; Cu ^ Pt; 5E^ Ag ^ Pt# f-n-*Kr 

2^141 ^ S14. 

<44> j= 1^ 2^41 ^-^fl<y*H 4?t ^4« 4^^0.4, °1 <i4^, Fe, Co, Ni, 

Rh, Pd, Pt, Cu, Ag, Au, Zn ^ Cd #*114 ^3*r 37fl 4^31 
^g-^fl^Hl 4*ti4£ ^ SI4. 

<45> ^. ^4 fl^^Hl 5a°H, ^nflcy^ ^ ]7} F6j Co> Ni> Rh( Pd> Pt> CUj 

Ag, Au, Zn ^ Cd ^44 ^4^ 27fl $^3. ^44-^ ^^0.5. 
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^7} *}<i\ 3_t£o] Fe, Co, Ni, Rh, Pd, Pt , Cu, Ag, Au, Zn ^ 

Cd #^3*r 27fl ol^cq o}^ # ^-*-*>^ ^^o.^ € ^r-£ OT. 

-§- ^-cl&KE, #pfl^^>^ pe, Co, Ni, Rh, Pd, Pt , Cu, Ag, Au, Zn ^ Cd 

2^711 ^^oll $a°H, olaitb ^* -H3^H, Fe, Co, Ni , Rh, Pd, Pt , Cu, 
Ag, Au, Zn ^ Cd -Jd^fe o]o}°] ot 10 ^ ot 90 ^ 

71^5. ^J17> ^ ^7>>Wl7> 3^%=* 44 ^HM] -g-^^l^^-S. 

^ * 34^1" iH^W . #7l ^« ^ -g-<2}°} pH1 . 8S 3ft, ^aflS. 

*i ^isf-fi^Ef (NaBH 4 ) 2M ^-g-^ ^7} ^ -g-^ofl o^ofl ^7>^>^ ^ 
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SXSr #31; ^ ^-71 #31 <q 7}^r tfloil ^^l i4 €• 

^ -f-°l =r 5^. ^313^ ^I^tt XC-72 (Vulcan XC-72) , 

(ketjenblack) ^-^ 

<53> a. ig^o] ^fl^*} ^ ^^nflfe, PEMFC (polymer electrolyte membrane fuel 

cell), PAFC (phosphoric acid fuel cell) -§-<Hl ^-g-€ $X°-^ , ^1 ^^^iQ^QS- 
#x)6\] -ff-g-^711 ^ 9X^. 

< 54 > 3l^*Rr <£l^*m, QQ&^o] n^^-, 

<£sL#*\°\} £M^, ^"71 ¥ ^l#it i^tr^f. 

<55> ^-71 7fl^I^r <L>^S1 ^«}-§~g- ^ #3lf^ S^Cf. # 7 1 #nfl^^- 

# D fl^^> H~ #*l#*fl<4 oJol^Jl/^711- £^ #Sl^# 5L^-*Vcf. 
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1020030010383 ^^ <Qx\: 2003/3/8 

<57> ?]\±IL2)- ^ii-E.^ #^#^r ^*M^ V 4 ^#^>J1 $£4. 

<58> #71 7fl^=^ ofl^c^ ^ fl * <q6fl 7>>i^-A>#* D] ^ olcf. 7 >i^# 

i£ iH^em ^^ols)^ ^ o^rf. mH^&1€ ^^1^1^^, PTFE 
(polytetraf luoroethylene) -§--4 dfc^ Jl^-^fl- i^Kn & , <#7] 

Jl^-7>^ (sintering) £H 5U^r. 7>^^-^^ ^H^s)^, di^-SHM 7] 

^ ^r*1eJ€ ?>€-jfl oisjoj) , iH^e^ n^-MM: ^ w> 

PTFE ^3zf ^ Jl^-7># ft*.*), oVoflAi ^^tt ^ 

<59> a. i^cq o^^S] ^ €^ofl ^ o}^-o]^ + ol 
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^<HH ^l^-^ ^^l^ ^-El-g- ^l^n)!^, Hjj^-ip)]^ 

^lsH, zie^M ^S-^^lS] ^£ 7fl^cf. 
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1] 

#*fl«a*> ^ ^ 3°l3E. n S^o] Fe, Co, Ni, Rh, Pd, Pt , Cu, Ag, Au, Zn ^ 

Cd f^H 4d*i3fe 271] ig^}^ ^-^^o. t ^^g.o_ 

MJt 1 * 2] 
3] 

*H 1 Cd ^ Au; Cd ^ Ag; Cd ^ Cu; Cd ^ Ni; Cd 

^ Pd; Cd ^ Pt; Zn ^ Au; Zn ^ Ag; Zn 31 Cu; Zn ^ Ni ; Zn ^ Pd; Zn ^ Pt ; Cu ^ 
Pd; Cu 3l Pt; iE^r Ag ^ Pt» ^-fi-^Kr ^* ^ ^nH<y^>. 

[^T 1 * 4] 
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[^n 1 * 5] 

6] 

*fl 4 %H1 &<>H, ^-71 ^l#ofl ^ ^71 #T7fl<g^ 0.1 vfl*l 30 

7] 

7l ^flic^ 4°H 3*l*Kr ^fl^-lr 5L^>^ <3s*I*H 9X°]*\ , 
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